Abstract. Despite the acknowledged importance of international mobility for science and innovation, there is limited evidence on the effect on researchers of incentives and programs to support it. In this paper we estimate the impact of an international mobility grant program on the careers of a large sample of researchers in Switzerland.
Introduction
International mobility of highly skilled workers is a peculiar feature of the most flourishing research environments (Saxenian, 2005 (Saxenian, , 2007 . Different scholars consider the higher internal mobility and internationalization of US innovation environments a competitive advantage for the country, especially as compared to Europe (Crescenzi et al., 2007) 1 . Incoming international researchers are expected to provide benefits not only in terms of increased human capital but, thanks to the opportunities they bring, primarily to open to external knowledge. Under this perspective, also outward mobility may constitute a leverage to increase access to external knowledge (Agrawal et al., 2011; Bresnahan et al., 2001; Mountford, 1997) . The European Union's endeavor to stimulate international mobility of scientists is among the most notable recent examples of strategies promoting mobility. The Marie Curie fellowship program, providing funding for scientists to perform research outside their country of origin, counts on a budget amounting to approximately €6.2 billion (current prices)
for the period 2014-2020, and inspires a number of programs in other contexts.
Similarly, the Fulbright Program promotes international mobility of students, academics, teachers, professionals, scientists and artists from and to the US, and dates back to 1945 (Kahn, 2012) . 1 There is a fair amount of evidence suggesting the existence of positive effects of mobility. Scholars in the management and economics literature regularly portray worker mobility as a fundamental channel of knowledge diffusion (Agrawal et al., 2011 (Agrawal et al., , 2006 Almeida and Kogut, 1999 ) whereas low mobility rates are seen as potential inhibitors of a research environment development (Horta et al., 2010) . International knowledge flows occurring though mobile skilled workers are often described as means offering greater chances for knowledge recombination, which is expected to boost innovation outcomes (Gruber et al., 2012; Saxenian, 2005) . As a result, the last decades have witnessed the efforts of several institutions and organizations to place international mobility at the center of their strategies to foster innovation (Bresnahan et al., 2001; Horta et al., 2010; Meyer, 2003) .
In spite of this, the effects of similar programs, and, more in general, of economic incentives for mobility on individual careers are still unclear. The existing literature supports the view that mobility is associated with higher individual achievements.
Scholars have focused on the performance of mobile scientists compared to nonmobile scientists and conclude that mobility is associated with high individual productivity and larger collaboration networks (Gaulé and Piacentini, 2013; Hoisl, 2007; Levin and Stephan, 1999) . However, to the best of our knowledge, no previous studies have attempted to assess the causal impact of initiatives specifically aimed at supporting mobility. This appears surprising given the efforts that many countries and organizations devote to policies promoting international mobility.
The present work aims to fill this gap by studying the effect of mobility grants on careers of individual researchers. Addressing this research question provides two main contributions to the existing literature. First, it remains relevant to assess the effectiveness of mobility grants in incentivizing recipients to move (Parey and Waldinger, 2011) . Several authors argue that international mobility is often a natural outcome in research careers (Gaillard and Gaillard, 1998; Mahroum, 2000) . The question whether and to what extent mobility grants affect mobility decisions is therefore meaningful when considering that, in an ideal counterfactual setting, other identical researchers may also move abroad, may do so permanently, and even without a mobility grant. Second, it is important to assess the impact of economics incentives to mobility on researcher careers. Recently, the impacts of generic research grants on careers have been the focus of several studies (Gerritsen et al., 2013; Jacob and Lefgren, 2011; Lanser and van Dalen, 2013 ), but they have so far neglected funding programs with specific policy objectives such as international mobility.
Referring to mobility, the existing literature encounters difficulties in identifying a clear causal effect of international mobility on researchers' individual performances.
Indeed, the quality differences between mobile and non-mobile researchers create an endogeneity issue that very few studies have attempted to explicitly address (Franzoni et al., 2014) . In the context of our study, applicants are not selected randomly but
based on their quality and the potential of their career trajectories. We propose a quasi-experimental approach based on a Regression Discontinuity Design (henceforth RDD) to cope with this endogeneity problem.
We analyze the impact of research mobility grants awarded to researchers in Switzerland during the period 2003-2009 by the Swiss National Science Foundation (henceforth SNSF), which is the major institution promoting the public financing of research in Switzerland. The SNSF provides grants to researchers willing to spend a period at a foreign research institution up to maximum 36 months. We assess the effect of receiving the mobility grant on a series of outcomes of interest over a period of 5 years. The primary objective of the grant program is to successfully promote international mobility on a temporary base, which we assess by looking at the probability of a researcher being located abroad in the first year and fifth year from the starting date of the grant. Subsequently, we assess the effects of the mobility grant on individual productivity patterns (i.e. number of publications and number of citations), careers prospects (i.e. likelihood of obtaining a professor position), and collaboration networks (i.e. number of new co-authors).
Our estimation strategy allows us to establish a causal relationship between the award of the grant and the researcher's outcomes. Specifically, we identify the commissions appointed for the assessment of applicants' proposals, defined by application date and the research field, and assigned to relatively small cohorts of applicants. Within each cohort, applicants are ranked along 7 values of quality. The presence of a clear discontinuity in the probability of obtaining the grant along this ranking allows us to use the RDD strategy. Due to few exceptions, this discontinuity is not sharp, so that we provide results for both a reduced form RDD and a fuzzy RDD model where the discontinuity threshold (cut-off) is exploited as an instrument for the probability of receiving the grant. We control for cohorts fixed effects and, in our full model specifications, beyond personal characteristics, for important control covariates such as the pre-treatment (pre-grant) number of publications, number of citations and number of co-authors. Importantly, we do not find significant differences in any covariate below and above the cut-off when regressing each of them on our RDD
model. This provides ground to the fundamental assumption of the RDD that individuals just below and above the cut-off are comparable.
We find that awarded applicants are 54% more likely to be abroad in the first year than non-awarded applicants. Interestingly, the effect of the grant extends beyond the period founded by the grant it-self. However, in line with the program objectives, return appears likely since this effect is reduced to 18% and is weakly significant five years later. Over the same period, we find no significant effect on scientific productivity, when measured as number of publications, and a weakly significant negative effect, when measured as total number of citations. Similarly, we find no evidence of a positive effect on the likelihood of obtaining a professorship. On the contrary, we find a positive significant effect on the number of new co-authors. The overall results and additional evidence we present, suggest that the results on productivity, professorship and networks are mainly driven by the effect of mobility and have implications for institutions and organizations interested in supporting mobility.
The rest of the paper is organized as follows. Section 2 revises the literature related to our study. Section 3 presents the institutional context of our analysis. Section 5 describes the data. Section 5 and 6 outline the methodology and the results of the empirical analysis, respectively. Last section discussed further implications of the effects of mobility, for organizations and policy makers and for future research.
Related literature
The existing literature has documented a consistent association between international mobility, individual achievements and networks. Based on evidence on Mexico, Horta et al. (2010) suggest that non-mobile researchers perform poorly in terms of scientific productivity compared to mobile ones, and research environments characterized by low mobility rates stifle productivity also of mobile researchers. Empirical studies conducted in several countries have shown that mobile researchers are on average significantly more productive (Franzoni et al., 2014; Gaulé and Piacentini, 2013; Levin and Stephan, 1999) and have broader international networks of collaborations (Scellato et al., 2015) . Notably, higher productivity levels and broader networks among mobile researchers might simply be the consequence of self-selection of highly productive researchers into mobility. Similarly, pre-existing networks may cause mobility rather than the opposite. To our knowledge, the only study posing and addressing this issue explicitly is Franzoni et al. (2014) , where the authors instrument work-related movements with migration experience during childhood to study the effect of mobility on scientific achievements.
There is no precise comprehension of the mechanisms through which mobility may lead to different performance. A widespread interpretation proposes that mobile scientists, through enhanced networks, have access to multiple knowledge sources, which offer them more opportunities of knowledge recombination (Agrawal et al., 2011; Franzoni et al., 2014; Saxenian, 2005) . However, alternative explanations remain open. For instance, mobile scientists may move to locations where they directly benefit from access to knowledge and instruments of better quality or that better match their own competences and interests. Some mention the possibility that initial isolation (or even discrimination) pushes mobile scientists to perform better in the host location (Franzoni et al., 2014; Libaers, 2007) . In the short period, mobility may also be costly or lead to exploration into new potential collaboration and topics with limited impact on scientific outcomes (March, 1991) .
The literature on research grants has recently devoted particular attention towards the evaluation of generic funding schemes on productivity, with mixed evidence. Arora and Gambardella (2005), find a small effect of receiving a National Science Foundation (NSF) grant on individual productivity of researchers in the US. Jacob and Lefgren (2011) find a relatively small positive effect of the National Institute of Heal th (NIH) grants (7% increase) on the number of scientific publicati ons of successful applicants. Gerritsen et al. (2013) extend the previous studies and find that grant recipients are more likely to stay in academia, to become full professors and to receive follow-up grants. However, in their study, the effect on wages is not significant and the impact of the grant under study on the probability to be employed on a permanent contract is even negative. Lanser and van Dalen (2013) (Baláz et al., 2004; Khoo et al., 2008) . However, similar studies have not been extended to the case of researchers financed by mobility grants and to the effect on their career outcomes.
Policy evaluations of grants designed to support international mobility of researchers are still missing. Overall, it remains unclear whether mobility grants should be expected to have a direct causal impact on mobility itself, productivity, career prospects, and networks. The contribution of our paper aims to fill this gap.
Institutional context
The Swiss National Science Foundation is the leading Swiss institution supporting the national scientific research. The foundation allocates more than 150 CHF million per year, corresponding to 20% of its total budget, to promote young researchers' activity the NRC solicits two external reviews, who assign to each application a priority score on a scale of 7 distinct values. The two non-blind peer reviews are collected by the NRC, which assigns independently the final score.
Data

Data sources
We combined different sources of data to create a unique dataset on both awarded and non-awarded applicants, their personal characteristics and their professional performance before and after the grant application. We obtained from the SNFS basic demographic information and information related to the grant applications for all applicants to "Advanced Postdoc. Mobility" fellowships in the period 2003−2010.
The SNSF data included detailed information on the commission evaluating the applicants, the assigned score and the final decision outcome. We integrated the information provided us in electronic format with data manually coded from the SNSF paper archives. We complemented the SNSF data, with information collected from applicants' CVs, Linkedin and applicants' personal webpages on applicants' location and job position over time. Finally, we collected bibliometric data from the Scopus database. For each applicant, we collected manually her publications record and the list of papers citing her work. For each applicant, we collected career and bibliometric information for a time span of five years after the starting date proposed in the grant application. Our initial sample included 981 applicants. We dropped 35 cases due to missing information about key variables, mainly the grade assigned to their applications. Our final sample counts 946 applicants. We grouped these applicants in 59 distinct cohorts, identified based on the date of their application and the assigned evaluation committee.
Variables Table 1 lists the variables included in our analysis and provides a short description of each of them. Table 2 reports the summary statistics for our analysis sample. The time variant variables are constructed relatively to the proposed date of start of the grant, which we observe for both awarded and non-awarded applicants: the year indicated by the applicant as the year when she intends to start the period abroad is considered as the "first year after the grant". First, we look at the location of the applicant at a specific point in time and we construct the dummy variable that is equal to one if the applicant is abroad, zero if she is in Switzerland. In the main analysis, we consider the first (Abroad 1 st year) and the fifth year (Abroad 5 th year) after the grant. Then, we consider the applicant publication record and we count the number of publications. In the main analysis, we count the cumulated number of publications from the first to the fifth year included (Publications 5 years). Citations 5 years counts the number of citations received in the same period. In order to look at the job position, the dummy variable Prof 5th year is equal to one if the applicant obtains a professorship position on the fifth year after the grant. Finally, we keep trace of the applicant's co-authorship network (Co-authors 5 years) in terms of number of new co-authors acquired by the applicant in the five years after the grant, as reported in the corresponding publications.
As demographic applicant's characteristics, we consider: the nationality of the applicant, distinguishing foreign applicants from Swiss applicants (Foreign); gender, as dummy variable equal to one for female researchers (Female); and the age of the applicant (Age). As indicators of scientific productivity of the applicant, we consider the publication count (Publications), and the citations (Citations) received at the moment of the application. Additionally, we count the number of applicant's distinct co-authors (Co-authors) at the moment of the application. We are able to observe in our data whether an applicant received one or more early mobility grants before applying for the focal Advance mobility grant (Early mobility grants). Finally, we consider the main application characteristics: the destination designated in the application by the applicant; the proposed duration in months (Proposed duration);
and the amount requested in Swiss francs (Amount requested). For the destinations, we distinguish the main destinations countries, i.e., US, UK, Germany and France, and we construct a unique category, Dest. Others, for the remaining destinations.
---Insert Table 1 and Table 2 about here ---A quarter of the applicants in our sample are not Swiss. 33% of them are female.
Most individuals in our sample are young researchers with a successful record of publications at the moment of application. Their average age is 34. They have 6.5 publications and they are highly cited, having on average 38.76 citations. Applicants in our sample also have a relatively large co-authors network, counting more than 18 co-authors on average. Thirty-four percent of them benefited of an early mobility grant when applying for an advanced mobility grant (only two of these researchers received more than one early mobility grant (two grants) while all others received only one). 65% of applications are in the hard science area, including engineering, life science, mathematics, medicine and health science, and natural science. The remaining 35% is in humanities and social science. Looking at the destination country, 38% of the applicants opt for an American research institute. The other preferred destinations are the U.K. (10%), Germany (8%) and France (8%). The duration of the staying abroad proposed vary between 12 and 36 months, the average duration being 25 months. The average amount requested for application is about 117,000 Swiss Francs. In our sample, the success rate for grant applications is 71%.
Empirical Strategy
In our empirical setting, the hypothesis of random allocation of the research grant is not satisfied because the provision of research grants determines a deliberate selection process to select the best applicants (as it emerges also descriptively from Table 2 ). In order to account for this effect of selection and estimate the causal effect of receiving a mobility grant on our dependent variables, we can take advantage of a quasiexperimental econometric method. Specifically, we deploy a Regression Discontinuity Design (RDD) approach. The RDD analysis requires the presence of a clear discontinuity in the probability of receiving the treatment (obtaining the grant) a l o n g a s o c a l l e d " a s s i g n m e n t o r f o r c i n g v a r i a b l e " ( g r a d e ) . F i g u r e 1 p l o t s t h e probability of receiving treatment as a function of the assigned grade.
---Insert Figure 1 about here ---As Figure 1 shows, we observe a strong discontinuity between the grade value -1 and 0 (which was normalized accordingly). The probability of obtaining the grant passes from about 9% to 80% for proposal obtaining -1 and 0, respectively. The probability is 0 for grade values lower than -1 and close to 100% for grade higher than 0.
Therefore, we adopt the value 0 of the variable Grade as th e cut-of f poi n t of discontinuity. Due to few exceptions, this discontinuity is not sharp, so that we im pl em en t b oth a reduced f orm RDD an d a fuzzy RDD. F or each one of our dependent variables, the RDD specification is:
where is either (i) Abroad 1 To implement the RDD estimation we include a two-side linear trend control function of the assigned grade. In addition, in all our models we include cohorts fixed effects.
This allows estimating the effect of receiving a grade above the threshold within each cohort, controlling for heterogeneity across different cohorts. This is important in particular because the grade is assigned within a given cohort and constitutes therefore a relative ranking of the applicants within the cohort. As a consequence, the grade allows only for a relative comparison of applicants within a cohort and not across cohorts. In addition, adding cohorts fixed effects we automatically control for exogenous. The basic idea behind the RDD is that individuals who are ranked just below and above the cut-off have a good degree of similarity (Angrist and Lavy, 1999; Black, 1999) .
In our setting the assignment variable is discrete and takes 7 values. Disposing of a more fine grained and continuous assignment variable would be optimal and would allow controlling for more flexible functional forms of the variable. However, this is not necessarily a major concern and several empirical studies have been using RD designs based on discrete assignment variables (e.g. De Paola and Scoppa, 2014; Lalive and Parrotta, 2016) . Most importantly, it remains possible to test the fundamental underlying assumption that the applicants are unable to influence the assignment variable and that, controlling for our function of the variable, applicants above and below the cut-off are comparable. We do this by regressing each of our covariates on our main RDD model with cohorts fixed effects. We report such test in Table 3 . It can be noted that no selection occurs in any of the covariates, as the dummy variable ( > ), within the RDD model, has no residual significant correlation with any of these pre-determined variables. This evidence supports the assumption that within our RDD model, key background characteristics are balanced between awarded and non-awarded applicants and that the RDD identification assumption holds.
---Insert Table 3 about here ---
Main results
Graphical evidence
Our empirical analysis begins with a graphical approach. The graphical analysis allows us anticipating some important relations. Figure 2 shows a strong discontinuity in the probability of being abroad in the first year along the grade values. Interestingly, also a considerable share of applicants below the cutoff point is abroad in the first year. In the fifth year, the difference across the cut-off point is substantially reduced but remains qualitatively significant when comparing mean values around the cut-off. In Figure 3 we observe that scientific productivity, both in terms of publicati ons and ci tati ons, is posi tively correl ated wi th Grade.
Clearly, commissions assign better grades to more productive applicants, who likely continue being relatively more productive also after the grant application. However, accounting for this positive correlation, there is no visible difference between awarded and non-awarded applicants, as there appear to be no discontinuity around the cut-off point. We observe a slightly negative shift in the number of citations. We can obtain a similar insight regarding the effect on the likelihood of being in a professorship position in the 5 th year. Only applicants with maximum grade value (2) have a substantially higher probability of being professors (35% around the cut-off, suggesting that receiving the grant may have a significant positive effect on this variable.
The graphical evidence provides a prima facie evidence of our results. However, causal relations have to be estimated through regression analyses where the significance of the effect of receiving the grant is properly estimated. In the following session we discuss the results of the RDD and fuzzy RDD models.
Regression Results
We report regression results from Table 4 to Table 6 . For each outcome variable we report 4 different models. In each model, we control for cohorts fixed effects. In the first model, we present a simple OLS regression on the difference between applicants Table 4 results related with the mobility outcomes.
---Insert Table 4 about here ---
The regression results confirm the strong positive effect in the probability of being abroad in the first year, which is consistently positive and significant across all specifications. The fuzzy RDD model in column 4 suggests that awarded applicants are 54% more likely to be abroad in the first year. This effect is substantially lower, but still weakly significant and positive, after 5 years, when awarded applicants are 18% more likely to be abroad. This result is in line, in terms of magnitude, with previous studies related with students' mobility (Di Pietro, 2012; Parey and Waldinger, 2011) . Among control variables we find some predictable significant correlations: the likelihood of going abroad is lower for older applicants; foreign applicants and applicants that apply for longer periods of stay are more likely to be abroad in the 5 th year.
---Insert Table 5 about here ---In Table 5 , we report results on scientific productivity. When we measure productivity as number of publications in the 5 years following the grant, we do not find any significant effect. The coefficient on the threshold dummy (I(Grade> threshold) is significantly positive in the simple OLS model (column 1), which reflects the fact that more productive applicants receive better grades. In columns from 2 to 3, in the RDD and fuzzy RDD models, the coefficient of interest is not significant and relatively close to 0 in magnitude, compared to the average difference observed in column 1. The coefficients of interest on the number of citations, columns from 6 to 7, are negative, although only weakly significant once we control for our control variables. We find predictable correlations with respect to the control variables coefficients. Pre-grant values of the outcome variables are positively correlated with the respective outcome variables. Older applicants and female applicants show lower scientific productivity, which is in line with existing findings in the literature (Kelchtermans and Veugelers, 2013; Levin and Stephan, 1991) .
Interestingly, the pre-grant number of citations is negatively correlated with the number of publications after grant, which may reflect the existence of a tradeoff between quantity and quality of research outcomes.
---Insert Table 6 about here --- Table 6 we analyze the effect of receiving the grant on the likelihood of obtaining a professorship and the number of new co-authors. In column 1, we find that applicants, who obtain a grade higher than the cut-off, are more likely in a professor position after 5 years from the grant. However, models in columns from 3 to 
Additional regressions and robustness analyses
Applicants with and without early mobility grants
To the purpose of our discussion, it is particularly interesting to analyze whether results differ between applicants who have received other funding for international mobility relatively shortly before the application for the focal grant application in our study. We do this, by taking advantage of one of the control variables at our disposal (Early mobility grants). The advanced mobility scholarship program is the last opportunity to obtain funding for mobility abroad by the SNFS along the career of a researcher in Switzerland, but other opportunities exist in the early stages of a researcher's career. We distinguish applicants who only obtained the advanced mobility grant from those who have previously received funding for an early mobility experience. In the latter case, the advanced mobility grant constitutes likely a
p r o l o n g a t i o n o f a p r e v i o u s p e r i o d a b r o a d . T a b l e 7 r e p o r t s t h e r e s u l t s o f o u r
estimations for the two distinct sub-population of applicants. For the sake of brevity, we report only the coefficients of interest for the fuzzy RDD model with control variables.
---Insert Table 7 about here ---While the positive effect in the mobility in the first year remains comparable across the two sub-samples, the likelihood of applicants who had early mobility grants to be abroad after 5 years is not statistically significant. This suggests that these applicants apply to prolong a period abroad but are then more likely to return after the end of the grant period. Interestingly, we do not find a significant negative effect on the number of citations for applicants with early mobility grants, while the negative effect for applicants without early mobility grants appear stronger in magnitude. Finally, both groups maintain a positive effect on the number of new co-authors, suggesting that the mobility grant allows both categories of applicants to start new research collaborations.
Regression results by year
In our main regression results we consider only the first or fifth, or the cumulated numbers along the 5 years after the grant. In this section, we further extent our analyses by providing results for each single year separately, for each outcome variable. This allows highlighting some interesting additional findings and gaining additional confidence on the robustness of the results. Results are reported in appendix in Table A -2. As expected, we observe that the probability of an applicant being abroad gradually decreases from the first to the fifth year. Interestingly, the effect remains substantially high and significant, equal to 26% higher probability of being abroad, up to the fourth year (beyond the maximum duration and considerably beyond the average duration of the grant). Looking at the effect on citations, our findings show a negative coefficient in each year, however this is only significant (at the 95% confidence level) in the 4 th year. This is most likely due to the considerable delay required to observe citations after the completion and the publication of a research project. Finally, we find that the effect on the collaboration with new co-authors is sustained along the five years following the grant. Notably, each variable is constructed to capture the number of new co-authors in the focal year relatively to all the precedent years. For instance, the variable Co-authors for the 5th year counts the number of new co-authors in the 5 th year, relatively to the co-authors up to the fourth year. It is worth noticing that awarded applicants are more likely to work with new co-authors in the first year, but also in the following years, since the coefficients remain positive and are statistically significant also in the 3 rd and 5 th year. The fact that the magnitude and significance of this effect decreases over time is coherent with the idea that, over time, applicants will tend to work with co-authors with whom they have already collaborated. Publication delay of research results, in particular across different scientific disciplines, may also explain the result.
Sample restricted to applicants around the threshold
To provide additional evidence on the validity of our model and the robustness of our main results, we run regressions restricting the sample to applicants with value of Grade just below and above the cut-off. Due to the relative discrete nature of the assignment variable, Grade, this corresponds to the smallest possible sample in which we can test our results. The number of observations is reduced to 223 for 54 cohorts of students. The number of cohorts is lower due to several cohorts where there are no students with either a Grade value just above or just below the cut-off (collinearity).
On average, these analyses focus on about 4 applicants per cohort around the cut-off. This is therefore a subsample in which the assumption of local randomization, at the basis of the RDD model, can be further tested. We do this by running regressions on the covariates testing whether we find any difference in the two groups of applicants with Grade above and below the cut-off, including cohorts fixed effects. This analysis resembles the one reported in Table 3 . However, differently from Table 3 , and differently from the most general case of RDD models with more continuous assignment variables, we cannot keep any functional form of Grade as control.
Nonetheless, this makes this analysis more conservative. Results are reported in Table   A -3 and show no significant coefficient. We take this as a further indication of the validity of our identification strategy. Finally, in Table A -4 we report results for the regressions on the outcome variables, where, using the same restricted sample, we test the effect of being above the cut-off and of receiving the grant, including our control variables and cohorts fixed effects. The only result which is not confirmed is the negative effect on the number of citations, as the coefficient is not anymore significant. One possible explanation is that the negative effect we encounter in the main regression analyses is better captured when accounting for the slopes of the dependent variable as function of Grade, above and below the cut-off (as it partly emerges from the graphical analysis). Nonetheless, this also means that the negative result on the number of citations emerging from the main analysis, which is in any case weakly significant, needs to be taken with caution. All other results are confirmed.
Discussion and conclusion
The effect of mobility grants
In this paper we implement a quasi-experimental research design to evaluate the impact of an international mobility grant program on individual careers. We find that obtaining the grant supports international mobility both in the short and medium-long period. The result is predictable, since awarded applicants have to move abroad, but not obvious, since non-awarded applicants may also do so. Our estimates imply that out of 100 awarded applicants, 54 would not have moved abroad without the grant.
Interestingly, we find that receiving the grant supports mobility beyond the duration of the grant. Nonetheless, after 5 years the effect is reduced to 18% higher probability of being located abroad. We then find a positive effect exclusively on the number of new research collaborations, while the effect on productivity is not significant and tends to be negative in terms of number of citations. Similarly, we find no effect on the likelihood of obtaining a professorship.
A comprehensive look to these results allows advancing an interpretation of the mechanisms at work. Even if it is not possible, a priori, to disentangle the effect of mobility from the effect of receiving research funding, we observe some interesting facts. In particular, we observe that non-awarded applicants appear able to sustain their research activities and are at least equally likely to obtain a professorship whereas they seem not able to access alternative sources of funding to move abroad.
We can claim that increased mobility in the short period, thanks to the mobility grants program, allows staying abroad even beyond the grant period and permits the realization of new projects with new collaborators, expanding the knowledge networks of researchers. This suggests that physical mobility remains necessary to establish direct knowledge and trust with distant potential collaborators (Mortensen and Neeley, 2012) . Similarly, it is possible that non-awarded applicants find other funding opportunities for research collaborations only within their own network.
Also, based on the existing literature, we could expect that the financial support per-se could only positively affect productivity. This suggests that mobility may be costly and/or that the exploration of new collaboration opportunities, and possibly new topics, leads to limited impacts on scientific productivity in the short period 3 .
Coherently, we find that the negative effect on the number of citations is stronger for applicants that have not recently received other mobility grants, while it is not significant for applicants that having received such funding have probably already overcome these costs 4 .
Implications for literature and organizations
Our results speak to the debate on the mechanisms through which mobility is likely to affect individual outcomes and have implications for policy makers and organizations interested in supporting mobility. These implications are directly relevant for universities and institutions in the academic context, but extent also to other knowledge-based organizations that are embedded in innovation systems where international mobility is increasingly institutionally promoted and that may consider supporting mobility among their innovation strategies (Criscuolo, 2005) . In our study, financially supporting international mobility proves to successfully increase mobility, also in future stages of a career, and allowing the realization of new collaborations that would not otherwise take place. Moreover, the risk to lead to excessive permanent migration appears limited. In light of the existing literature, the benefits from an increased openness of collaboration networks in the long run should not be underestimated. For instance, Horta et al. (2010) note that the negative impact of low level of mobility on scientific outcomes "happens progressively as inbreeds [nonmobile scholars] fail to keep up with the evolution of scientific knowledge."
However, our study also shows that the effects of mobility on individual productivity may be not significant and that potential costs may have to be taken into account, at least in the short period. Our findings can be reconciled with existing evidence, on the superior performance of mobile scientists, under the hypothesis that international mobility allows primarily to increase international collaboration networks that may improve individual productivity and careers in the long run. This is in line with an interpretation of international mobility as an opportunity for exploration activities, more than the exploitation of existing resources, and for increasing knowledge recombination capabilities (Agrawal et al., 2011; Franzoni et al., 2014; Saxenian, 2005) . As such, supporting mobility, similarly to other explorative and risky activities (Fleming, 2001; March, 1991) , may be seen as a component of a more long term strategy to sustain the performance of research environments, as far as the primary objective is the exploration and realization of new widespread collaboration networks.
Limitations and future research
Part of our conclusions remains subject to further investigations. First, we observe performance in a relatively short period. Future studies, focusing on a longer period of time, may address explicitly the hypothesis that mobility may have different effects in the short and long period. Second, the literature has largely neglected the possibility of mobility costs that may limit performance in the short term. Our results are only suggestive of their existence and a better comprehension of such costs may substantially improve strategy and policy making. Third, provided that the immediate major effect of mobility is the expansion of collaboration networks, in light of the literature on knowledge diffusion and peer-effects (Breschi and Lissoni, 2009; Oettl, 2012; Zimmerman, 2003) , the benefits of increased mobility may be largely underestimated when focusing on individual performances of mobile individuals only.
Future research may further extend the focus of the analysis on the existence of externalities from movers to non-movers, both in the destination and origin institutions (Agrawal et al., 2011; Horta et al., 2010 ).
Finally, two factors limit the generalizability of our results: first, we necessarily have to f ocus on a speci fi c pol i cy program wi thi n on e specifi c coun try ; secon d, th e econometric methodology we apply allows the estimation of causal effects locally (LATE), around the cut-off point of discontinuity in the probability of obtaining the grant, therefore relative to scientists of average quality in our sample. We can claim that similar results would be probably encountered in other advanced countries with similar research environments and for similar policy tools. On the contrary, results may change in other contexts. For instance, financially promoting mobility in less competitive and less internationalized research environments may lead to a higher rate of permanent migration; the effect on productivity may be positive if researchers more likely obtain access to resources not available in their countries or if other funding opportunities for non-awarded applicants are scarcer; but, also, the impact on new and international collaborations may be even stronger. Also importantly, different policy tools (e.g. collaborative research grants, welcoming institutional policies, immigration policies, quotas of external and foreign candidates for research positions) may change the contextual factors into which mobility and collaboration take place -for instance lowering or exacerbating initial mobility costs, favoring or limiting exploration activities, etc.. -with consequences for the ultimate effects.
In general, researchers´ mobility remains a multifaceted phenomenon. Causal evidence on the effects of different policy and strategic interventions may be crucial for a deeper understanding of how mobility can be leveraged to enhance science and innovation performance and for a better comprehension of the phenomenon itself.
Figures and Tables Figure 1: Probability of obtaining the grant by Grade value
Notes: The graph reports the ratio of awarded applicants by each value of Grade. The probability of obtaining the grant is 0 for values of Grade lower than -1, is about 9% for a value -1, and is equal or higher than 80% for values equal or higher than 0. Notes: The figure shows, for Publications 5 years (log) and Citations 5 years (log) respectively, Grade fixed effects values from a regression of the variable on cohorts fixed effects, to control for differences artificially induced by cohorts characteristics. We normalize the fixed effects to equal on average the sample average of the variable. 95% confidence intervals are plotted. The vertical red dashed line highlights the point of discontinuity in the probability of obtaining the grant (Grade = 0).
Figure 4: RDD graphs on career and networks
Notes: For each value of Grade, the left figure reports the average of Professor 5 years. The right figure shows, for Co-authors 5 years (log), Grade fixed effects values from a regression of the variable on cohorts fixed effects, to control for differences artificially induced by cohorts characteristics. We normalize the fixed effects to equal on average the sample average of the variable. 95% confidence intervals are plotted. The vertical red dashed line highlights the point of discontinuity in the probability of obtaining the grant (Grade = 0). The grade that the applicant has received on a scale from -4 to 3 (acceptance treshold equal 0)
Dependent variables Abroad 1st year Equal 1 if the applicant is abroad on the starting year indicated in the application Abroad 5th year Equal 1 if the applicant is abroad five years after the starting date indicated in the application P ublications 5 years Number of publications from the the proposed starting year to the fifth year after Citations 5 years Number of citations received from the the proposed starting year to the fifth year P rof 5th year Equal 1 if the applicant has a professor position on the fifth year after the starting year indicated in the application Coauthors 5 years Number of new coauthors from the the proposed starting year to the fifth year after 
